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NCCLS reference microdilution method, and to the old formulas. 
A total of 401 gram-positive and gram-negative isolates were tested 
with PIP (148 PIP-resistant) and 246 gram-negative strains with 
ATM (114 ATM-resistant). 
Results: Essential Accord (EA), i.e. percentage within & one 
dilution, for the new ATM was 95.5% with 1.7% VME compared 
with 77.0% EA and 13.3% VME with the previous formula. Two 
strains of Burkholderia repacia accounted for both VME. For PIP, the 
EA was 97.0% with 0% VME using the new formula, and 93.7% EA 
and 2.7% VME with the old formula. Reproducibility was 98% and 
97% respectively for the new ATM and PIP 
Conclusions: The new Sceptor formulations for ATM and PIP 
showed a sigtllficant improvement in EA and the rate of VME over 
the previous formulas and will soon be reintroduced into Sceptor 
panels. 
I P302 I Evaluation of an Improved Formulation of 
Ceftriaxone (CRO) in Sceptor MIC Panels 
W. Brasso, D. Hohday, F! Hammond, J. Hejna. Becton Dickinson 
Microbiology Systems, Sparks, Maryland, USA 
Objective: To improve the performance of Ceftriaxone in Sceptor 
MIC and MICAD panels. 
Methods: Current Sceptor panels &claim use of CRO be- 
cause of d&culties in detection of resistance by Gram-Negative 
organisms (Enterobacter and Citrobacter primarily) that constitu- 
itively hyper-produce beta-lactamase. Th~s  tudy evaluated an im- 
proved formulation of CRO in a comparison to the NCCLS ref- 
erence microdilution method. A total of 252 strains, including 195 
Gram-negative organisms (76 resistant to CRO), were included in 
this study. 
Results: The new formulation was found to have a level of Es- 
sential Accord (EA), or % withm plus or minus 1 doubling ddution 
of the reference MIC, of 93.7% compared to a level of 78.2% with 
the old formula. The number of Very Major Errors (VME) also 
improved considerably with the new formula h m  10 (13.2%) to 
2 (2.6%). Both VME seen with the new formula occurred with 
Burkholderia cepm'a isolates. Although the 6 other isolates of this or- 
ganism tested in the study did not result in VME, the level of MIC 
comparability was poor, with a total EA of 25% for all 8 isolates. 
Since CRO is not indicated for treament of infection caused by 
this organism, a disclaimer for CRO and B.  cepan'a should not pose 
any &fficulty. With B. cepm'a excluded h m  the data, there were no 
VME, and the level of EA improved to 95.9%. 
Conclusions: The new formulation for CRO in Sceptor panels 
was found to give hghly comparable results to the NCCLS microdi- 
lution method for all isolates except B. cepuciu. 
Mechanisms of antibiotic resistance in 
Gram-positive bacteria 
Increased Adhesion of Fluoroquinolone- 
Resistant Staphylococcus aureus Exposed to 
Subinhibtory Levels of Ciprofloxacin 
C. Bisognano', F! Vaudaux', D.P Lew', E.Y.W. Ng2, 
D.C. Hooper2. 'Division o f l ~ j k t i o u s  &eases, University Hospital, 
CH- 12 11 Geneva 14, Geneva, Switzerland, zlnJectious Disease Unit, 
MCH, H a m r d  Medical School, Boston, U S A  
Objectives: This study evaluated the effect of fluoroquinolone 
(flq) resistance determinants on S. aurew adhesion to solid-phase 
fibronectin, whch is specifically mediated by two surface-located 
fibronectin-binding proteins. 
Methods: Isogenic mutants expressing various levels of quinolone 
resistance, were tested in an in vitro bacterial adhesion assay using 
PMMA coverslips coated with increasing amounts of fibronectin. 
These strains contained single or combined mutations in the three 
major loci contributing to flq resistance, namely grL4, g y d ,  andJqB, 
coding for altered topoisomerase N, DNA gyrase, and increased 
norA-mediated efflux of flq, respectively. 
Results: Adhesion characteristics of the diEerent quinolone-re- 
sistant mutants grown in the absence of flq showed only minor dd- 
ferences from those of parental strains. However, more important 
changes in adhesion were exhibited by mutants highly resistant to 
quinolones following their exponential growth in the presence of 
MIC of ciprofloxacin. Increased bacterial adhesion of the highly 
quinolone-resistant mutants, which contained combined mutations 
in grL4 and gyrA, was associated with and e x p h e d  by the over- 
expression of their fibronectin-binding proteins assessed by Western 
ligand affmity blotting. 
Conclusions: These findings contradict the notion that subin- 
hibitory concentrations of antibiotics generally decrease the viru- 
lence of S. aureus. Perhaps the increased adhesion of s. nureus strains 
highly resistant to flq may conmbute in part to that emergence in 
c h c a l  settings. 
I P304 1 Transfer of Mupirocin Resistance and 
Mobilisation of Non-Conjugative Plasmids in S. 
aureus 
E.E. Udo, L.E. Jacob. Faculty ofMedicine, Kuwait University, Kuwait 
Objectives: To isolate and characterise a mupirocin resistance plas- 
mid b m  a mupirocin- and rnethicillin-resistant S. aureus isolate, 
MB494. 
Results: MB494 harboured two plasmids of 40 and 3.0 kilobases. 
In conjugation experiments, it transferred high-level mupirocin and 
erythromycin resistance to laboratory recipient strains.  Plasmid anal- 
ysis revealed that the mupirocin-resistant transconjugants contained 
a 32 kb or 32 and 3.0 kb plasmids. Further transfer experiments 
confirmed that the 32 kb plasmid (pXU12) was a conjugative plas- 
mid, encoded mupirocin resistance and had mobilized the 3.0 kb 
erythromycin resistance plasmid. Experiments conducted to study if 
pXU12 could mobilise other non-conjugative plasmids showed that 
it mobilised nine of 10 non-conjugative plasmids tested. EcoRI re- 
striction digest ofpXU12 demonstrated that it was the 40 kb plasmid 
in MB494 that had lost an 8 kb EcoRI Merit during conjugation. 
Conclusion: Despite the absence of cross resistance between 
mupirocin and other antibiotics, the ability of mupirocin resistance 
plasmids, such as pXU12, to mobhse non conjugative plasmids can 
enhance the spread of other resistance determinants among hospital 
staphylococci. 
1 P305 [ Spontaneous Deletion of 30 kb Chromosomal 
DNA Correlates with a Reduction in Wall 
Teichoic Acid in Staphylococcus aureus 
R. Jenni, B. Berger-Bachi. Institute of Medical Microbioloa, University 
of Zurich, Zurich, Switzerland 
The wall teichoic acids (WTA) in Staphylococcus aureus are lin- 
ear chains of 30 to 40 ribitol phosphate units linked to the 
peptidoglycan. They are substituted with D-alanine esters and 
N-acetylglucosaminyl residues. The WTA are important and in- 
dispensable for normal growth. They serve as structure for phage 
docking to the cells, and have been postulated to play a role in ad- 
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hesion to eucaryotic cells. The lipoteichoic acids (LTA) consist of 
single unbranched 1,3-linked polyglycerophosphate chains that are 
covalently hked  to membrane glycolipid. Their glycerophosphate 
units are substituted with D-alanine. LTA plays a role in different 
enzymatically catalysed reactions like activity of autolysins, which 
are involved in cell growth and separation. A h t h e r  important role 
of LTA and WTA is scavenging Mgif ions for membrane associated 
enzymes. 
The teichoic acid content of the cells has been postulated earlier 
to be duenced  by rnec, the methicillin resistance determinant. The 
WTA and LTA content was therefore determined in a series of iso- 
genic S. aweus NCTC 8325 derivatives in whch mer determinants 
stemming fiom merent clinical isolates were introduced by trans- 
duction or transformation. The mec determinant was shown to have 
no d u e n c e  on either WTA or LTA content of the cells. Unexpect- 
edly, however, a 30 kb deletion in the SmaZ-F liagment appearing 
spontaneously in some derivatives of S. aureus was shown to result in 
a 30% reduction in WTA content. 
Experiments are being made to determine the nature of the dele- 
tion. 
1 P306 I fkmD is a Chromosornally Encoded Gene that 
Alfects Methicillin Resistance Expression in 
Staphylococcus aureus 
Ph. Glanzmann, B. Berger-Back. Imh'hrte of Medical Microbidon, 
University $Zurich, Zurich, SwitrerIand 
Clinical isolates of methicillin resistant staphylococci (MRSA) carry 
a resistance determinant (rnec) of unknown origin which pos- 
sesses the mectl-gene that codes for an additional low-affinity peni- 
clllin-bmdmg protein, PBP2'. A s t r k n g  feature is, that the resistance 
does not correlate with the amount of PBP2', but is dependent on 
chromosomal genes whch are present in all S. aureus strains. These 
genes are termedfem factors (factors essential for methicillin resis- 
tance). 
femD maps on the Smal w e n t  I in the widely used labora- 
tory strain NCTC8325.femD inactivation reduced the basal level of 
resistance to methidin, but s t i l l  allowed the formation of high resis- 
tant subpopulation in all strains tested. Its inactivation ako increased 
susceptibility to other cell wall directed antibiotics, as for instance 
teicoplanin and vancomycin. 
The mutant and the wildtype produced identical amounts of 
PBP2'. However, alterations in the membrane protein pattern could 
be observed in the mutant. 
Original methicillin resistance levels could be restored infemD 
mutants in uans by a cloned wildtype femD allele. Simultaneously 
the increased susceptibility to other cell wall directed antibiotics was 
abolished. 
Homology searches on the protein level in the GCG databank 
revealed thatfemD codes for a protein with very high sunilarity 
to the UreC like protein of Helicobacter pylori and to the UreD of 
Mycobactm'urn leprae. 
F] The Heat Shock and Stationary-Phase Sigma 
Factor crB in Staphylococcus aureus 
I. Kull~k, I? Giachmo, T. Fuchs. Imtitutfur Medizinische 
Mikrobiologie, Universitiit Zurich, Sluitzerland 
Objectives: Staphylococncc a u m  is an important human pathogen, 
and our investigations are directed at understanding the basis of vir- 
ulence. A number of pmteins postdated to be involved in the pro- 
cess of mfection are shown to be preferentially produced during 
the post-exponential growth phase which implies a high degree of 
regulation. In eubacteria initiation of transcription is a highly reg- 
ulated process dependent on the sigma factor of RNA polymerase. 
Alternative sigma factors equip the enzyme with different promoter 
specificities, which leads to a spec& pattern of gene expression 
dependent of certain environmental signah. In bacteria alternative 
sigma factors are known wkch are responsible for the induced ex- 
pression of stationary-phase and stress spec& genes. We anticipated 
that a stationary-phase specific sigma-factor also exists in S. a u m .  
Results: We recently cloned and sequenced a gene region firom 
S. aurew with high homology to the alternative sigma factor uB 
in B. subtilis. In addition we could idenafy three genes suggested 
to encode uB regulating proteins. Furthermore we could show that 
expression of oB is under growth phase and heat shock control. 
Conclusions: Since uB is suggested to be involved in the reg- 
ulation of the global regulator Sar, as well as in the expression of 
methicillin resistance, we propose that UB represents a global regula- 
tor specific for stress induced expression of a large number of genes 
in s. uums. 
Study of @Lactam Binding Affinity to 
Penicillin-Binding Proteins among 
Methicillin-Resistant Coagulase-Negative 
staphylococci 
E. Petinaki, I. Spiliopoulou, G. Dimitracopoulos. Lkp. of 
Microbioloa, Sch. ofMedicine, Un. ofPafras, Greece 
Objectives: Coagulase-negative StaphyZocouZ strains have been 
tested for their binding affinity to p-lactam antibiotics by competi- 
tion assays with penicillin and [3H] penidin. 
Methods: Five strains have been selected; one methi- 
c&-sensitive as control, two mecA-positive strains detected by 
PCR with MIC to methtcillin >250 pg/ml, and fwo borderline 
methtcillin-resistant strains with MIC = 8 pg/ml and mecA-negative 
by PCR. Membranes have been used at a final protein concentra- 
tion of 0.5 mg/ml. The samples were incubated at 37°C for 45 min 
with lo=/ M [3H]benzyl-penicillin (Amersham, 1 pCi/pl, s p e d c  
activity = 17.3 pCi/mmol) by simultaneous addition of penicillin 
in concentrations ranging fium M to 1 M. PBP bin+ of 
antibiotic is expressed in te rm of percent reduction in radiolabcled 
penicillin by Scintillation counter with 60% efficiency for r31-IJ. The 
peni-cillin concentration that reduced radiolabekg by 50% was ul- 
culated (IC50) for each sample whch showed the afiinity of the PBPs 
of the strains respectively. 
Results: The strains with high MIC to methi& had lower 
mty to p-hctams with I C ~ O  lo3-lo4 times greater than the sen- 
sitive strain (KSO = M). The two borderhe strains had ICSO 
varying with the pH of the reaction, showing lower afiinity by in- 
creasing the pH. 
Conclusions: This study showed that PBPs play the major role 
in mediating resistance to B-lactam antibiotics. Further studies are 
needed to determine the expression of resistance among borderline 
strains in combination with environmental conditions. 
In Wtm Bactericidal Activity of Cefpirome in 
Combination with Vancomycin against 
Methicillin Susceptible and Methicillin Resistant 
Strains of Staphylococcus 
J. Raymond', G. Vedel', M. Bergeret'. 'Hdpital St M m n t  de Paul, 
Paris, France, 'HdpitaZ Cochin, Paris, France 
We conducted a study in order to assess the in uitro kinetics ofbacte- 
ricidal activity of cefpirome (CPO) in combination with vancomycin 
(VAN) against clin~cal strains of Staphylococrus. Eleven s t r a i n s  were 
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selected for t h l s  study: 6 Staphylococnrs aureus (SA) s t r a i n s  susceptible 
(MS) or resistant (MR) to methicillin (2 MSSA and MRSA) and 5 
coagulase negative (CNS) strains (2 MSCNS and 3 MRCNS). Two 
MRSA ans one MRCNS were heterogeneously resistant to methi- 
c a n .  CPO MICs ranged between 0.5 and 8 mg/l for MS strains 
and between 16 and 128 mg/l for MR strains. VAN MICs ranged 
between 1 and 8 mg/l. IGlling curves assays were performed with 
the two antibiotics alone or in combination with an initial inoculum 
of 4.106 CFU/d .  Antibiotic concentrations used were 0.25, 0.5, 
1 and 2 fold MICs. A growth control without antibiotic was also 
performed. Samples were subcultured at 3, 6, 9, 24 and 48 hours 
to determine the number of surviving bacteria. For all the strains, 
the combination of 0.25 MIC of CPO and 0.5 or 1 MIC of VAN 
was synergistic and a bactericidal effect was achieved at 9, 24 or 48 
hours whereas at the same concentrations, antibiotics alone had no 
effect. Moreover, for 10/11 strains, increasing CPO concentration 
to 0.5 or 1 MIC combined with VAN at the same concentration 
(0.5 or 1 MIC) improved the bacterial lulkng rate (a bactericidal 
effect was obtained in 9 or 24 hours instead of respectively 24 or 48 
hours). 
We conclude that CPO acts synergistically with VAN against S. 
aureus and CNS either they are susceptible or resistant to mehcillin. 
Moreover, this synergy occurs at clinically achievable concentrations 
for both drugs. These results must be confirmed in a larger study. 
I P310 1 Vancomycin-Gentamicin Synergism against 
Methicillin-Resistant Staphylococcus aureus: 
Relationship with Gentamicin Susceptibility 
Y.S. Kim, E.O. Kim, B.N. Kim. Asan Medical Center, Seoul, Korea 
Objectives: Vancomycin monotherapy of deep-seated staphylococ- 
cal lnfection may be associated with poor bacteriological response. 
To assess the relationship between gentamicin (GM) susceptibil- 
ity and vancomycin-GM synergism, we performed time-kill syn- 
ergism studies with strains of methiciUm-resistant staphylococnrs aureus 
(MRSA) with various levels of GM resistance. 
Methods: The MRSA strains used in this study were clinical 
isolates obtained h m  patients at our institution fiom 1995 to 1996. 
The MICs of GM were determined by an agar dilution method. A 
standard time-lull method was used to study the interaction between 
vancomycin and GM for 25 strains of MRSA according to their 
GM MICs. The drug concentrations that were chosen represent 
achievable concentrations in serum: 10 yg/ml for vancomycin and 
1 y g / d  for GM. 
Results: The results of the time-kill synergism studies are: 
MIC(&ml)ofGM 54 8 16 32 64 128 256 2512 
Synergrm 1 , - 3 - - - -  
Idfference 1 - 1 - 3 2 3 3  
lndctcmunate 2 - 2 1  1 -  - 1 
Conclusions: Synergistic interaction between vancomycin and 
GM against MRSA may be expected when the MIC of GM is no 
more than 32 yg/dl. 
Methods: Four strains of S. aureus were studied. The MIC was 
determined in W M I  with 40% serum. The intracellular killing was 
measured after 3 hours incubation in RF'MI with 40% serum plus 
antibiotics. The concentrations tested were dicloxacillin 8 mg/L and 
fusidic acid 64 mg/L. For each strain the kilhng was measured in 
granulocytes h m  between 5 to 11 persons. 
Results: The MIC for dicloxacillin and fusidic acid, respectively, 
were for strain A 1 mg/L and 128 mg/L; strain B: 2 mg/L and 128 
mg/L; strain C: 8 mg/L and r1024 mg/L; s t r a i n  D: 2 mg/L and 
1024 mg/L. Dicloxach caused a signhcant increase in the intra- 
cellular killing of all four strains compared to the controls (p < 0.05). 
Fusidic acid caused a sipficant increase in the W n g  of strain A, 
B, and D compared to the controls (p < 0.05), however the increase 
was significantly lower than with dicloxacillin (p < 0.05). The com- 
bined effect of dicloxacillin and fusidic acid caused a signhcantly 
lower kilhng of strain A, B, and D than with dicloxacillin alone (p < 
0.05). 
Conclusions: The increased intracellular killing of S. aureus due 
to dicloxacihn was inhibited by fusidic acid. 
Influence of Antibiotic Class on the Release of 
Teichoic and Lipoteichoic Acids from 
Streptococcus pneumoniae 
K. Stueru ', H. Schrmdt ', M. Mader ', H. ElfFert ', R. Nau '. 
'-t. ofiveurology, University o f  Gttingen, Germany, 2Dept. o f  
Medical Micro&iobgy, University o f  Gottingen, Germany 
Objective: To study the release of proinflammatory cell wall com- 
ponents from pneumococci in response to treatment with various 
bactericidal antibiotics. 
Methods: The liberation of teichoic (TA) and lipoteichoic acids 
(LTA) &om a Streptococncc pneumoniae type 3 strain (approx. lo8 
CFU/d)  during exposure to ceftriaxone, meropenem, rifampicin, 
rifabutin, quinupristin/dalfopristin and trodoxacin (concentration 
of each antibiotic: 10 mg/l, n = 5) in tryptic soy broth was mon- 
itored by an enzyme-linked immunosorbent assay recognizing the 
phosphorylcholine determinants of TA and LTA. ANOVA was used 
for statistical comparisons, and p values were adjusted by the Bon- 
ferroni method. 
Results: A rapid and intense liberation of TA and LTA occurred 
during exposure to ceftriaxone (3248 f 1688 n g / d  at 3 h, 3827 
f 2133 n g / d  at 12 h) and meropenem (2464 f 1081 n g / d  at 
3 h, 2900 f 1364 ng/ml at 12 h) (aerence not significant). 3 
b after exposure to rifampicin, rifabutin, quinupristin/dalfopristin 
and trovafloxacin mean TA and LTA concentrations of less than 460 
ng/.d were observed (each group: p < 0.01 vs. cefh-iaxone). After 
12 h of treatment, the TA and LTA concentrations were 463 f 
126 n g / d  with rifampin, 669 f 303 n g / d  with rifabutin, 1236 f 
772 ng/ml with quinupristiddalfopristin (each group: p < 0.05 vs. 
cehiaxone) and 1745 f 1185 n g / d  with trodoxacin (p = 0.12 
vs. ceftriaxone). 
Conclusion: Bactericidal antibiotics not primarily aEecting cell 
wall synthesis appear to decrease the amount of teichoic and lipotei- 
choic acids liberated during bacterial killing. 
1 P311 1 The Effect of Dicloxacillin and Fusidic Acid on 
the lntracellular Killing of Staphylococcus aureus 
S.L. Nielsen, P.L. Andersen, ET. Black. Deparhnent ofIn$xfious 
Diseases, Aarhus Uniwrsity Hospital, Aarhus, Denmark 
Objectives: To study the single and combined effect of dicloxadhn 
and fusidic acid on the intracellular killing of S. aureus in human 
neutrophil granulocytes. 
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E] Early Bactericidal Activity of Amoxicillin/ 
Clavulanic Acid (AC) versus Cefotaxime (CTX) 
against S. pneumoniae. EfFect of 
Polymorphonuclear Cells (PM) 
M.L. Gbmez-Lus', M. Martin 
L. Aguilar ', J. Prieto 
'SmithKZine Beecham Pharm., Madrid, Spain 
Early bactericidal activity of AC and CTX (serum achievable 
concentrations) against a serotype 3 penidm (PEN) suscepti- 
ble S. pneumoniae strain (PSP, MIC/MBCPEN=C~~=A,C(ZI)  - 
0.01/0.01 pg/ml) and a serotype 9 PEN resistant strain (PW, 
MIC/MBC~EN = c n  = AIC (2:1) = 1/2 pg /d ) ,  was determined and 
the effect of human defenses was studied. Kiulng curves with the 
antibiotic concentrations shown in the table were performed with a 
final inoculum of 3 x lo6 &/ml in Hanks' Balanced Salts Solu- 
tion with Ca2, Mg? and 0.1% gelatin, with or without 20% human 
serum plus lo6 PM/ml. Bacterial viability was measured after 1 and 
3 hours of incubation (37°C) previous leukocyte disruption to re- 
lease intracellular bacteria. The initial inoculum reduction (IIR) was 
calculated IIR = 100 - (100 x IJIj), where I, = bacterial count- 
ing  at 1 h o 3 h (cfu/ml) and 11 = initial inoculum. Results after 1 
h incubation are shown in the table: 
P Martinez', M.J. Gimknez', 
' Universidad Complufense, Madrid, Spain, 
- 
AC CTX PRF'(lIR%) PSP (IIR %) 
AC AC+ CTX CTX+ AC AC+ CTX CTX+ 
PM PM PM PM 
0 0  0 -536 -420 -536 -420 -145 -178 -145 -178 
0.50.1 0.5 -84 65 -280 27 93 98 14 44 
20.5 2 -13 71 -58 77 93 98 58 59 
41 4 41 92 -6 87 95 >99 71 72 
8:l.S 8 70 >99 19 83 97 >99 72 77 
122.5 12 88 >99 23 86 97 >99 82 06 
At supra-CMB concentrations AC produced a higher IIR than 
CTX. Non remarkable increase of IIR was produced by the addi- 
tion of PM against the PSP strain, but increased the IIR of both 
antibiotics against the PRP st ra in .  Only AC + PM achleved an IIR 
>99% at the highest concentrations tested. 
I P314 I Doxycycline Resistance Determinants in Clinical 
Isolates of streptococcus pyogenesfrom Dar es 
Salaam 
H. Mylvaganam I ,  T. Hoftad I ,  E Mhalu 2, A. Osland 3. 'The Code 
Institute, Dept. ofMicrobiology and Immunolon, University of Bergen, 
Noway, 'Muhimbili Medical Centre, Dar es Salaam, Tanzania, 'Dept. 
of Clinical Chemistq Central Hospital in Rogaland, Nonuay 
Objective: To determine the molecular basis of doxycycline resis- 
tance in Streptoroccus pyogenes h m  Dar es Salaam. 
Methods: Flfty six chical isolates including 54 doxycycline re- 
sistant ones, were screened by PCR for the genes encoding for such 
resistance in streptococci, namely Tet M, Tet 0, Tet K and Tet L. 
Results: Amplicons of the expected sizes for Tet M, Tet K and 
or Tet L were obtained in 51 isolates, of which 36 were positive 
for more than one gene. The quantity of the amplicons produced 
seemed diEerent among the isolates and RFLP of the Tet M ampli- 
cons in selected isolates showed homology, irrespective of the rate 
of amplification, raising the possibility of multiple copies of the cor- 
responding genes. The quantity of amplicons bore no correlation 
to the degree of resistance. None of the isolates gave the expected 
amplicon for Tet 0. Of the two doxycycline sensitive isolates, one 
had Tet M and the other, Tet M and either or both Tet K and Tet L. 
Five resistant isolates were negative for all four screened genes. 
Conclusions: All examined strains seem to have the potential to 
develop doxycycline resistance, the actual behaviour being depen- 
dant on the expression of the involved genes. There are possibly 
other mechanisms, not reported yet for doxycycline resistance in 
Streptocorns pyogenes 
I P315 I Comparison of Ciprofloxacin, Trovafloxacin, and 
Sparfloxacin for Selecting Topoisomerase II 
Mutations in streptococcus pneumoniae 
T. Gootz, S. Haskell, R. Zaniewski. Central Research Division, V z e r  
Inc, Groton, Connecticut, USA 
The objective of this study was to compare the fiquency and site of 
mutation in the quinolone resistance determining region (QRDR) 
of ParC and GyrA of S. pneumoniae (SP), following exposure to 
ciprofloxacin (cip), tmdoxacin (tmv), or sparfloxacin (spar). Previ- 
ous studies in Staphylocwus aureus and SP using cip as the selecting 
agent have indicated that step-wise selection of quinolone resistance 
occurs through mutation in ParC or in cell permeability, followed 
by secondary mutations in GyrA. These results suggest that in such 
Gram-positive organisms, topo-isomerase IV is the primary target for 
ciprofloxacin. In order to determine whether this is true for other 
fluoroquinolones, selection experiments were conducted in vitm 
with trov and spar, two new agents with improved potency against 
SF! First-step mutants selected from two quinolone-susceptible SP 
with trov or spar at four times the MIC, generated mutants at k- 
quencies of 1 x lo-' and 1 x lo-', respectiveb. DNA ampMiation 
and sequencing of the QRDR of parC and gyrA revealed that as 
in the case with cip, substitution of Tyr or Phe at Ser79 of parC 
occurred in the mutants selected with tmv. The MIC to trov in- 
creased h m  0.06 pg/ml in the parent to 0.25 p g / d  in the mutant, 
while MICs to cip rose to 4 pg/ml. Interesbngly, first-step mutants 
selected with sparfloxacin occurred at Ser83 of GyrA and not in 
topoisomerase N. These mutants had MICs to sparfloxacin of 1-2 
pg/ml and had only a twofold increase in MIC to trov. Reserpine 
added to the MIC tests at 5 pg/ml had no dect,  suggesting that the 
resistance observed was not efflux mediated. A second step of selec- 
tion produced mutants with higher levels of resistance and changes 
in both topoisomerases. We conclude that the selection of fluoro- 
quinolone resistance in SP is complex and that topoisomerase N 
may not be the primary enzyme target for a l l  agents in this class. 
Ip3161 Increased Expression of Specific Cellular 
Proteins in Penicillin-Tolerant Derivatives of 
Streptococcus gordonii 
I. Caldelari', H. Langen', F! Moredon. 'Division oflnfectious 
Diseases, CHUY Lausanne, Switzerland, 'Hofiann-La-Roche, Easel, 
Switzerland 
Background Antibiotic tolerance (TOL) is the ability of certain 
bacteria to survive treatment m) with B-lactams or other bacteri- 
cidal drug. While TOL has been known for a long time, its mecha- 
nisms are uncompletely understood. In the following, we compared 
the protein content of a non-TOL parent strain of S. gordonii to that 
of 8 dil€erent TOL-derivatives using 1-D and 2-D gel electmphore- 
sis. 
Methods and Results: Cultures of the non-TOL parent were 
cyclically treated with 500x MIC of p e n i c h  (PEN), followed by 
regrowth in PEN-free medium. Elght independent TOL deriva- 
tives were selected. They had unchanged PEN MICs (0.004 mg/L), 
but drastically decreased PEN-induced killing as compared to the 
parent (loss of < 1 LoglO &/ml after 24 h of Rx with PEN, com- 
pared to 1 4  LoglO cfu/ml for the parent). One-D electmphoresls 
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of 3H-PEN labeled penicillin-binding proteins (F'BPs) of the parent 
and 3 TOL derivatives showed 6 PBPs with identical migration and 
PEN-&nity. Two-D gels of cell proteins showed a few aerences. 
Visual analysis of 20 random spots revealed an increase in a 45 kD 
protein in 8/8 mutants, accompanied by a second 50 kD protein in 
at least 5 of them. NHz-terminal sequencing of the 2 spots showed 
>SO% homology with 2 proteins of a S. pyogenes operon (the strep- 
tococcal acid glycoprotein). Ongoing characterization suggests that 
these proteins also belong to a unique operon in S. gordonii. 
Conclusion: 8/8 TOL-derivatives had an increased level of 1 
or 2 proteins that might be co-regulated by a unique operon in S. 
gordonii. This coincidence .suggests a drect or indirect implication of 
this operon in TOL. 
penicillin after 4 h and 24 h of incubation. According to NCCLS 
guidelines tolerance is defined as less than 99.9% killing of the initial 
inoculum after 24 h of incubation. 
Results: The MICso and MIC9o of the strains studied were 0.06 
yg/rnl and 0.06 pg/ml, respectively. None of the strains was tolerant 
according to the strict deb t ion  of >0.1% suMval after 24 h. How- 
ever, after 4 h of incubation, a wide range of bactericidal activity 
(from 1 log to greater than 3 logs killing of the initial inoculum) was 
observed. 
Conclusions: Based on the strict definition tolerance to peni- 
c h  is rare among invasive clinical s t r a i n s  of p u p  B streptococci 
in Germany. The clinical sipficance of the substantial differences in 
the early bactericidal activity of penicilhn among group B strepto- 
cocci should be further evaluated. 
I P317 I In-vitro Study of the Susceptibility, Resistance, 
Tolerance and Glycocalyx Production in 
Streptococcus mutans 
A. De la Higuera, A. Cas~Uo, J. Gutikez, A. Garcia-Mendoza, 
J. LiCbana. Dept Miaobiology, Odontology and Medicine Section, 
University of Granada, Spain 
Objectives: We studied the presence of hgh levels of resistance 
to aminoglucosides, penicillin tolerance, and glycocalyx production 
in 160 strains of S. mutans. Susceptibility to amoxycillin, cefazolin, 
imipenem, erythromycin, clindamycin, vancomycin and teicoplanin 
was also investigated. 
Methods: We studied 160 strains of S. mutans. Susceptibility stud- 
ies: solid medium ddution method Detection of high levels of re- 
sistance to aminoglucosides solid medium macrodilution method. 
Penicillin tolerance: liquid medium macrodilution method (NC- 
CLS). Glycocalyx production: method ofMolisch pal & Herndon 
(1 989)]. 
Results: Of the strains analyzed, 58.75% produced glycocalyx 
in-vim, and 2.5% were penicillin-tolerant. High levels of resistance 
to streptomycin were found in 16.25% of the strains, and all isolates 
were sensitive to all other antibiotics tested. We found no sipficant 
relationship between glycocalyx production and high levels of resis- 
tance, penicillin tolerance, or antibiotic susceptibility, except for a 
greater susceptibbty to clindamycin and vancomycin in strains that 
produced glycocalyx. 
Conclusions: Although our findings reflect the clinically favor- 
able pattern of susceptibbty currently found in these microorgan- 
ism, the appearance in some strains of resistance, tolerance, and 
glycocalyx production should be investigated because of the risks 
involved in endocardtis due to S. mutans. 
(-1 Time-kill Studies for Penicillin in lnvasive Clinical 
C. Brandt, B. Spellerberg, R. Liitticken. Institutfitr Medizinische 
Mikrobiologie, Universifutsklinikum der R W H  Aachen, Nationales 
Refrenzzentrum j i i r  Streptokokken, Aachen, Germany 
Objective: Group B streptococci are a major cause of sepsis and 
meningitis in neonates and are increasingly isolated in adults with 
serious infections. Relapsing infections have been repeatedly de- 
scribed, and recent reports indicate a hgh rate of penicillin-tolerant 
strains. The aim of this study was to determine the prevalence of 
penicillin-tolerant group B streptococci in Germany. 
Methods: The in-vim susceptibility (MIC) of penicillin was de- 
termined by macrobroth dilutions in 43 clinical isolates of strains 
recovered from primarily sterile body sites in patients with inva- 
sive diseases. Time-kill studies using penicdhn concentrations of ten 
times the MIC were performed to assess the bactericidal activity of 
Isolates of Group B Streptococci in Germany 
[p3191 Multiresistant Listeria monocytogenes: Plasmid 
WW Pun, E. Sandercock, EH. Kayser, H. Hachler. Inst. Med. 
Minobiol., University of Zurich, Zurich, Switzerland 
Objectives: Resistance to chloramphenicol (CmR), tetracycline 
(TcR) and macrolides/~cosamides/streptogramins (MUR) in Lir- 
teria monocytogenec is always caused by s d a r  low copy broad- 
host-range plasmids such as pWDB100 (39 kb). Upon conjugative 
transfer of pWDBlOO to Staphylococw epidermidis a multicopy 2.6 kb 
excision derivative, pWDBlOO/m, is frequently observed co-existing 
with pWDB100. The aim of the present study was the molecular 
analysis of the replication functions of these two plasmids. 
MethoddResults: Attempts for clonal separation of the two 
plasmids resulted in (i) many (CmR) strains containing the mini- 
plasmid pWDB100/m exclusively, and (ii) one (TcR/ML.SR) 
strain harbouring a 36 kb plasmid representing pWDBlOO minus 
pWDBlOO/m. Restriction fragment analysis followed by DNA se- 
quencing revealed that the rep (replication initiator protein) gene 
functional in pWDB100/m was interrupted upon integration. Fur- 
ther, a second rep gene, flanking the excision site of pWDB100/m 
within the large plasmid was discovered by sequence homology. 
These two rep genes are related and code for rolling-circle-replication 
(RCR) proteins. However, both RCR rep genes are non-functional 
in the 39 and 36 kb plasmids, either because of interruption or by 
a h e  shift within the coding region. A b r d  and functional rep 
gene was f i d y  found on these two plasmids by cloning minmal 
self-replicative fragments from the 36 kb plasmid. It  was found to 
code for a theta replication protein by sequence homology. 
Conclusions: pWDBlOO contains at least three rep genes. One 
is functional and is of the theta-type. Two are non-functional and 
belong to the RCR type. One of them becomes functional in 
pWDB100/m upon excision. The broad-host-range character of 
pWDBlOO is probably due to the theta rep. 
pWDBlOO Contains Three Unrelated Replicons 
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I P320 I Multicentre Italian Survey of Antibiotic 
G. Bonfigho, E. Carciotto, S. Stefani, G. Nicolem. Insfitute 4 
Minobiologx University 4 Catania, Italy 
Objective: Prevalence of antibiotic resistance of I? aeruginosa in I d y .  
Methods: The antibiotic susceptibility of 1005 consecutive 
non-replicate I? amginosa collected from 15 i d a n  hospitals was 
examined. MIC was carried out by agar dilution method. 
Resistance in C aenrginosa 
